10/502086 

0T12fieCdPCr/m 2 2 JUL 20(M 



Pressure Cont:a±ner for Viscous Substances 



The present invention relates to a pressure container 
for receiving viscous substances, having an outlet valve which 
can be displaced between a closed position and an open 
position, wherein a movable valve element can be moved in the 
direction toward the interior of the container for unblocking 
an opening cross section. 

A particular problem in connection with viscous 
substances, which are intended to be stored in handy pressure 
containers similar to known aerosol spray cans, consists in 
that a relatively large opening cross section must be provided 
in the open state of the outlet valve in order to achieve a 
satisfactory dispensing of the substance after the valve has 
been actuated. On the other hand, because of the system 
pressure of, for example, 10 bar, and the viscosity of the 
substance the problem arises, that the valve element for 
unblocking the opening cross section then must have a 
correspondingly large surface, so that the force for actuating 
the outlet valve is increased in an impractical manner. These 
problems are aggravated in connection with refrigerated 
pressure containers and the formation of ice caused by this, 
which can increase the required opening force still further. 

Alternatively, a rotary valve is already *known from EP 1 
167 842, wherein the penetration of a portion of the valve 
element into the interior of the container in the course of the 
movement into the opened position is prevented. Here 
difficulties arise in the area of the seal, since it is 
necessary to put the sealing material under a defined pressure 
for achieving a permanent sealing effect, wherein the volume of 
the sealing material can change because of swelling caused by 
the substance stored in the container. Because of this the 
seal can either become damaged, or the actuating forces can 
increase to a great extent, so that the valve can become stuck. 

Further obvious requirements are a permanent gas tightness, 
and the meeting of regulations, for example in connection with 
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laws regulating food, when storing foodstuffs in the pressure 
container . 

It is the object of the present invention to create a 
pressure container for receiving viscous substances also in the 
deep-frozen state, whose outlet valve permanently functions 
dependably . 

In accordance with the invention this object is attained 
in that at least two opening cross sections are provided for a 
pressure container of the type described at the outset, wherein 
initially a first opening cross section, which preferably is 
defined by a first sealing element and a first closing element, 
can be unblocked by actuating the valve, and thereafter at 
least one further opening cross section, which is preferably 
defined by a further sealing element and a further closing 
element . 

The pressure container in accordance with the invention 
offers the advantage that initially only a narrow cross section 
is unblocked by means of correspondingly small actuation 
forces, i.e. only a small volume is displaced by the valve 
element penetrating into the container interior. After 
unblocking the first cross section, the viscous material can 
already flow into the outlet at a comparatively small 
throughput, so that a certain pressure equalization is provided 
in the area of the sealing locations, and furthermore the 
structure of the substance is loosened because of the starting 
outflow movement, so that the second opening cross section can 
also be unblocked with a comparatively small actuating force by 
a continued actuation of the valve element, so that thereafter 
the substance can flow through the large total cross section. 
In this way the actuating forces for opening the valve are 
accordingly reduced on the one hand and, on the other hand the 
opening cross section required for the outflow of a defined 
volume per unit of time is yet made possible. 

The closing process takes place analogously in the 
reversed manner, wherein for one the closing movement is aided 
by the interior pressure in the container, and on the other 
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hand a restoring spring for the valve element can also be 
provided. 

An embodiment of the invention is particularly 
preferred, wherein the opening cross section which first opens 
when actuating the valve element is narrower than the at least 
one further opening cross section. Besides a conceivable 
successive unblocking of several opening cross sections of 
identical or similar size, it is also possible by means of the 
previously mentioned pressure equalization and the starting 
flow of the viscous substance to provide a correspondingly 
increased second, or further opening cross section in order to 
have a larger opening cross section for releasing the substance 
available as quickly as possible. 

With the valve open, the opening cross section can for 
example be in the shape of an annular gap, wherein preferably 
in the area of at least one opening cross section, the closing 
element, which is movable by the annularly embodied sealing 
element for unblocking the opening cross section, can be 
substantially lifted axially in respect to the sealing element. 

Such a solution offers the advantage that the seals are not 
stressed by sliding movement in the area of their sealing 
faces, but only by pressure caused by the closing element 
coming into contact with them. This means that the selection 
of the material for the sealing element is substantially less 
critical, because possibly occurring swellings of a particular 
material are only disadvantageous for the sealing effect to a 
small degree and are without influence on the actuating forces. 

Wear on the sealing faces by repeated opening processes need 
hardly be feared. 

Basically the sealing elements can be provided on one or 
both parts, which are moved in respect to each other in the 
area of an opening cross section. For example, the closing 
element, i.e. the moved part itself, can support the sealing 
element, or can be embodied as a sealing element by coating. 
In view of the viscous substances, it is useful as a rule that 
the sealing element has a cross-sectional shape with a flat 
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annular contact face, or a definite sealing contour for the 
closing element, since linear-shaped seals possibly will not 
meet the requirement of a permanent gas tightness, because 
residues from the substance can collect between the sealing 
element and the closing element. 

An embodiment, wherein the opening cross sections are 
arranged concentrically in relation to each other, is 
furthermore particularly practical. 

The closing element of the first opening cross section 
is preferably arranged directly at the end of the movable valve 
element facing the container interior. In a preferred further 
development, the valve element can be embodied to be hollow and 
constitute the outlet opening, or nozzle, for the substance 
stored in the container. Such a valve element can be made in 
one piece and particularly cost-effectively of plastic, for 
example. For performing the axial movements of the connected 
first closing element, the valve element can be axially movably 
guided in a valve housing, which is connected in a pressure- 
tight manner with a housing of the pressure container, or it 
can be rotatably seated in the valve housing by means of a 
threaded connection. In both cases the already mentioned 
restoring springs can be provided in a suitable embodiment. 
Examples of such spring elements are conventional standard 
springs, or also elements made of rubber or resilient plastic 
materials. The clearing of the opening cross section then 
takes place by axially pushing the valve element in, or by 
twisting the valve element in the screw thread in relation to 
the valve housing. 

With an axially movable valve element, an actuating 
element which is connected by means of a gear with the movable 
valve element can be useful. By means of this it is possible 
to further reduce the actuating forces wherein, in a 
particularly preferred embodiment, the actuating element is 
embodied as a lever, which is hinged to the valve element and 
to the valve housing. 

A structurally particularly simple construction is 
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achieved with a further preferred embodiment of the invention 
in that the sealing element of the first opening cross section 
is arranged on the closing element of the second sealing 
location . 

With this embodiment the closing element of the second 
opening cross section constitutes a movable intermediate 
element which, in a further preferred embodiment, can be moved 
along by an engaging piece provided on the valve element for 
clearing the second opening cross section after the first 
opening cross section has been cleared. In this way it is 
possible with just a few components to construct a functionally 
dependable delivery valve. 

The design of the engaging piece in a star shape with 
three or more arms is useful, wherein the second closing 
element has a central opening through which the valve element 
projects with its first closing element. The engaging piece is 
of course designed to be larger than the central opening and, 
after a defined opening travel of the valve element, rests 
against the second closing element and takes it along into a 
position in which the second opening cross section is 
unblocked. 

An embodiment of the second closing element as a disk- 
shaped, cone-shaped or plate-shaped ring is particularly 
preferred, wherein the first sealing element is arranged in the 
area of the central opening. Such a design of the second 
closing element is very space-saving, wherein the first sealing 
location is defined by the first opening cross section in the 
area of the central opening of the second closing element, and 
the second sealing location by the opening cross section at the 
outer edge of the second closing element. A guidance device 
can be provided, which axially guides the second closing 
element and/or secures it against tilting in order to prevent a 
change in the relative positions of the sealing elements in 
respect to the closing elements, which could interfere with the 
sealing effect. 

In a further preferred embodiment of the invention it is 
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provided that the valve housing is made of plastic and that a 
hold-down device, which is crimped to an annular flange of the 
valve housing and an upper end of the container, is provided 
for the pressure-tight connection with the container. The use 
of the hold-down device makes it possible to connect the 
plastic body of the valve housing in a pressure- tight manner 
with the container which, as a rule is made of sheet metal, or 
with its upper end, the so-called top. The seal ring is 
preferably seated between the upper end of the top and the 
underside of the annular flange made of plastic, wherein it is 
particularly preferred to employ a seal ring designed as an 
annular disk which, in the initial stage prior to being 
fastened on the container, projects radially past the annular 
flange of the valve housing. It has been shown that by means 
of this a particularly good sealing effect is achieved, in 
particular if, as a result of the flanging, the seal ring comes 
directly between the hold-down device and the sheet metal part 
of the container. 

An exemplary embodiment of the invention will be 
addressed in greater detail in what follows by means of the 
attached drawings. Shown are in: 

Fig. 1, a longitudinal section through a pressure 
container in the valve area. 

Fig. 2, a detailed plan view of the transition area 
between the valve and the container. 

A longitudinal section through a pressure container 10, 
which is intended for receiving a viscous substance under 
pressure, in particular deep-frozen substances, for example ice 
cream, is shown in Fig. 1. The wall 12 of the container can be 
made of sheet metal or aluminum, and an outlet valve 14 is 
arranged in a pressure-tight manner in an opening in the wall 
12, which will be covered in greater detail later in connection 
with Fig. 2. 

The outlet valve 14 has a valve housing 16, which is 
connected in a pressure-tight manner with the container wall 12 
and in which a valve element is guided, movable against the 
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force of a restoring spring 20. To this end the valve housing 
16 has an inner bore 22, whose diameter essentially corresponds 
to the outer diameter of the hollow-cylindrically embodied 
valve element 18. The restoring spring 20 is arranged between 
a shoulder 24 on the outer circumference of the valve element 
18 and a step 26 in the inner bore 22 of the valve housing 16. 

A seal ring 28 in the base area of the inner bore 22 seals the 
space between the valve element 18 and the valve housing 16 
against the penetration by the viscous substance, wherein no 
substantial pressure force is expected in this area. 

A piston-like first closing element 30 is formed on the 
end of the valve element 18 facing the container interior and, 
together with a first sealing element 32 arranged on an 
intermediate element, or on the second closing element 34, 
forms a first sealing location. By means of an axial movement 
of the piston 30 in relation to the intermediate element 34 a 
relatively small opening cross section in the form of an 
annular gap can be unblocked, which will be discussed in 
greater detail later. The piston-shaped first closing element 
30 is rigidly connected with the wall 40 of the valve element 
38 via a tappet 36 with an axial orientation and radial strips 
36 with spaces provided on their ends. The spaces between the 
radial strips permit the passage of material through the hollow 
valve element 18 constituting a nozzle, wherein the free end 42 
of the valve element can be embodied in the shape of teeth. 

The intermediate element 34 has a disk-like annular 
shape and simultaneously provides the function of a second 
closing element 34 which, acting together with a sealing 
element 44 provided at the front of the valve housing 16 
towards the housing interior, constitutes a second sealing 
location wherein, with an axial movement of the second closing 
element 34, a second opening cross section in the shape of an 
annular gap can be unblocked, which is considerably larger than 
the first opening cross section in the area of the first 
sealing location. The taking along of the second closing 
element 34 is performed with the aid of a star- shaped engaging 
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piece 4 6, wherein the circumference of its strips is greater 
than the inner diameter of the bore of the disk-like annularly 
shaped second closing element 34, so that the latter can be 
taken along by the star-shaped strips of the engaging piece 
when the valve element 28 is axially displaced. The spaces 
between the strips of the engaging element 46 permit the 
passage of the material flowing out through the first opening 
cross section. 

The cross sections of each of the annularly-shaped 
sealing elements 32, 4 4 in the area of the two sealing 
locations are such that a flat contact between the respective 
closing elements 30, 34 results in order to achieve as 
permanent as possible a pressure- tight seal, even if residues 
from the substance stored in the container 10 collect between 
the sealing element and the closing element. 

An actuating lever 48 is provided for actuating the 
outlet valve 14, which is hinged on one side on the valve 
housing 16 at a hinge point 50, and on the other side on the 
valve element 18 at a second hinge point 52. The gearing 
caused by this reduces the actuating forces required for the 
opening movement of the valve element 18. 

The actuating process takes place in such a way that, 
when the actuating lever 48 is pressed down, the valve element 
18 is displaced in the direction of the container interior, 
while the restoring spring 20 is further prestressed. In the 
process the inclined oriented circumf ere'ntial surface of the 
piston-like conical first closing element 30 is lifted off the 
sealing element 32, which is seated at the edge of an inner 
bore of the second closing element 34. Since the first closin< 
element 30 has only a very small front face, the resistance 
during the downward push is relatively small wherein, besides 
the inner pressure in the container, which as a rule is 
approximately 10 bar, the viscosity of the substance, and in 
particular also the formation of ice in connection with deep- 
frozen substances, exerts a considerably higher resistance to 
the movement of the valve elements as would be the case with 
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normal aerosols. 

The unblocking of the annular gap-shaped first opening 
cross section because of the lifting of the first closing 
element 30 off the first sealing element 32 provides a certain 
pressure equalization on both sides of the second closing 
element 34, and the structure of the stored substance, 
particularly in the deep- frozen state, is loosened because of 
the start of the flow movement through the first opening cross 
section. However, because of the quite small cross-sectional 
surface in the area of the first sealing location, the exiting 
volume flow is very small. With the continued pressing-down of 
the actuating lever 48, the engaging piece 46 comes to rest 
against the second closing element 34 and takes it axially 
along in the course of further downward pressure. As already 
mentioned, because of the already occurred pressure 
equalization and the start of the flow movement, the actuating 
force required for this is considerably less than if the valve 
element 18 were rigidly connected with the second closing 
element 34, and no opening cross section had previously already 
been unblocked. 

As soon as the valve element 18 has reached its 
depressed end position, because of the pressure existing there 
the viscous material can flow out of the container interior 
through the first annular gap-shaped opening cross section in 
the area of the first sealing location, and through the larger, 
second annular gap- shaped opening cross section in the area of 
the second sealing location, so that a desired volume flow with 
the inflow of the material into the entire nozzle area in the 
valve element 18 results. 

After releasing the actuating lever 48, the valve 
element 18 is displaced by the action of the restoring spring 
20 back in the direction of its closed initial position, 
wherein the closing process is also aided by the system 
pressure . 

Only the sealing elements 32, 44 in the area of the 
sealing locations must be embodied to be pressure-tight in 
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order to be able to withstand the system pressure permanently, 
while the sealing ring 28 between the valve housing 16 and the 
valve element 18 can be embodied as a simple 0-ring. 

Various alterations of the represented embodiment are of 
course conceivable. For example, the valve housing 18 can also 
be movably guided by means of a screw thread in the valve 
housing 16, in which case an actuating device causes the valve 
element 18 to rotate, and the lead of the screw thread provides 
the gearing in order to overcome the initial resistance when 
lifting the first closing element 30 off the first sealing 
element 32. With such an embodiment, a torsion spring can be 
arranged for restoring the valve element 18. It is also 
conceivable to provide the sealing element 32 not directly on 
the second closing element 34, but on the first closing element 
30. In that case the second closing element 34 provides only a 
contact face in the area of the first opening cross section for 
the sealing element moved together with the first closing 
element 30. The second sealing element 34 can also have the 
form of an annular disk or of a simple cone, wherein massively 
constructed closing elements 34 of greater thickness are 
conceivable, which in that case could be manufactured as a 
molded plastic article, for example. The second closing 
element 34 can also support the second sealing element 44 of 
the second opening cross section, wherein in that case it is 
only necessary to provide a corresponding suitable contact 
surface on the valve housing. Also conceivable is a closing 
element, for example,, which is completely or partially coated 
with a sealing material and constitutes sealing elements for 
both opening cross sections. It is furthermore conceivable to 
provide guide elements in the area of the first closing element 
or at the front of the valve housing 16, which can provide a 
secure axial guidance of the second closing element 34 and/or 
security against tilting of the second closing element 34 in 
order to assure an exact resting of the closing elements 
against the sealing elements. 

A detailed view of the area in which the valve housing 
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16 is connected with the upper portion 50 of the container 12, 
the so-called top is represented in Fig. 2. The valve housing 
16 has a circular flange 52, whose outer end is embodied to be 
slightly curved downward. A hold-down device 54, which is 
seated on the circumferential surface of the valve housing 16, 
is crimped to the annular flange 52 and an upper bent end 56 of 
the top 50, wherein a disk-shaped sealing ring 58 located 
between the end 56 and the underside of the annular flange 52 
has been jammed in such a way that it also fills the gap 
between the end 56 and the hold-down device 54 itself. In this 
way a pressure-tight connection is provided between the valve 
housing 16 made of plastic and the top 50 made of sheet metal 
which, by means of its lower radial outer end represented in 
Fig. 2, is connected pressure-tight in a known manner with a 
wall of the container 12. 

In the initial state, i.e. prior to the pressure-tight 
mounting of the valve in the opening of the container, the 
hold- down 54 is seated with its substantially L-shaped cross 
section on the valve housing 16, and the sealing ring 58 on the 
underside of the flange 52 is also arranged on the valve 
housing 16. A detent in the area of the valve housing 16 can 
provide that in the initial state the hold-down device 54 is 
captively maintained on the valve housing 16. 
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